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Abstract

Background/Objectives: Parkinson’s disease (PD) is increasingly recognized as a mul-
tisystem disorder affecting perceptual, emotional, and reward-related processes. While
arts-based interventions in PD have primarily focused on active creative arts engagement,
it remains unclear whether receptive arts engagement with visual art—how artworks
are perceived and evaluated—is altered. Our objective is to determine whether aesthetic
evaluation of visual artworks differs in individuals with PD compared to age-matched
healthy controls. We further examine whether emotional interpretation, color-emotion
associations, and experiential responses to art viewing are altered. Methods: In a cross-
sectional case–control study, individuals with PD (n = 87) and age-matched healthy controls
(n = 49) completed two online assessments. Participants evaluated 36 artworks from the
Vienna Art Picture System in terms of liking, beauty, and subjective art attributes. Objective
image-derived features were computed for each artwork. Interpretable machine learning
models were used to test whether evaluation patterns predicted diagnostic group and
to identify determinants of aesthetic judgments. Participants further completed a color-
emotion association task using ambiguous expressive portraits and reported perceived
changes in cognitive, emotional, motivational, and physical states following art viewing.
Results: Aesthetic evaluation patterns did not support reliable classification of PD status,
indicating no systematic group differences in liking, beauty, or attribute-based judgments
between PD and controls. Instead, aesthetic judgments were robustly predicted by individ-
ual differences and objective artwork properties, including art-historical style, symmetry,
complexity, and color-related features, whereas diagnostic group, gender, and age did
not contribute to predictions. Emotional interpretation and color-emotion associations
were largely comparable between groups, with a single specific deviation in color-emotion
mapping. Positive emotions were less frequently associated with pink in people with PD.
Self-reported experiential responses to art viewing did not differ significantly between
groups. Conclusions: Aesthetic evaluation of visual artworks appears largely preserved
in people with PD. These findings suggest that, in digital viewing contexts, substantial
adaptation of visual content to make it accessible for people with PD may not be necessary,
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although subtle perceptual and emotional differences may still be relevant. Efforts may
instead be better directed toward addressing practical barriers to visual art engagement.

Keywords: Parkinson’s disease; receptive arts engagement; aesthetic judgments; color-
emotion association; case control study

1. Introduction
Parkinson’s disease (PD) is traditionally defined by its motor symptoms, yet it is

increasingly recognized as a multisystem neurodegenerative disorder affecting perception,
emotion, motivation, and reward processing [1]. Beyond tremor and bradykinesia, PD is
associated with changes in visual processing, affective evaluation, and cognitive flexibil-
ity [2]. These alterations raise important questions about how individuals with PD evaluate
complex cultural stimuli, including visual art [3,4].

Engagement with visual art has been associated with emotional well-being and quality
of life across clinical and non-clinical populations [5,6]. In PD, arts-based research has
primarily focused on active engagement (e.g., art making or creative production), with
emerging evidence suggesting benefits for mental health, such as stress reduction [7–10].
In contrast, receptive arts engagements—how individuals evaluate and experience art-
works when viewing them—remain largely unexplored [11]. This distinction is relevant:
receptive engagement requires minimal motor involvement and may represent a scalable
and accessible form of cultural participation. It is also implicitly assumed that perceptual
and affective mechanisms supporting aesthetic evaluation may remain largely intact—a
premise that has been only minimally tested in people with PD [12].

Existing findings are mixed. A small-scale study (approximately 20 people with
PD compared to 20 age-matched controls) reported no group differences in liking and
beauty judgments, although people with PD reported higher emotionality ratings, as an
art attribute used to validate personal liking [13,14]. Conversely, another study examining
different art styles expressing movement found differences in ratings of beauty, liking,
interest, complexity, and visual balance between 43 people with PD and 40 age-matched
controls [4].

Aesthetic judgment is not a unitary construct. Contemporary models in art and empir-
ical aesthetics conceptualize it as an integration of perceptual processing, affective response,
and subjective value attribution [13]. Beauty and liking judgments are shaped by formal-
perceptual features (e.g., complexity, harmony, color properties), content-representational
attributes (e.g., emotional expressiveness, symbolism), and individual as well as socio-
cultural factors [15–17]. Machine-learning approaches have demonstrated that such mul-
tidimensional attributes can reliably predict aesthetic judgments across individuals and
contexts, suggesting structured patterns in how artworks are appraised [15].

Several features of PD make alterations in aesthetic processing theoretically plau-
sible [3,11]. Visual changes include impairments in color discrimination and contrast
sensitivity, alongside differences in emotion recognition and affective processing [18–20].
These alterations have been linked to dopaminergic modulation, fronto-striatal dysfunction,
and reduced facial expressivity (hypomimia), which may influence embodied simulation
during perception [21,22].

Color may also play a particularly important role in this art context [23]. Formal
color attributes—either subjectively perceived [15] or objective artwork image-derived
features [24] such as lightness, saturation, temperature, and hue variety—significantly
influence aesthetic judgments, including liking and beauty [15,17]. At the same time, color
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carries systematic affective meaning, with relatively consistent color-emotion associations
observed across individuals and cultures [25–28]. In artwork, color contributes to perceived
emotional expressiveness and valence [23], and the same is true for colored drawings [29,30].
If PD alters either color perception or emotional processing, the integration of color-based
affective cues into aesthetic evaluation may be affected.

Despite this theoretical basis, it remains unclear whether individuals with PD differ
systematically in personal preferences (liking) and aesthetic appraisal ratings (beauty),
whether such differences are detectable in predictable rating patterns, or whether color-
emotion associations are altered when interpreting ambiguous expressive stimuli.

The present study addressed these questions in a cross-sectional case–control design
comparing individuals with PD to age-matched controls. We examined three complemen-
tary components of receptive arts engagement: First, we investigated aesthetic evaluation
of genuine artworks, including liking, beauty, and a comprehensive set of subjective art
attribute ratings [15], together with objective image-derived features [24]. Using predictive
modeling, we first tested whether participants’ evaluation patterns (liking, beauty, and
subjective art attribute ratings) could predict diagnostic group (PD vs. control). We then ex-
amined which participant-related and objective artwork image-derived features predicted
liking and beauty ratings.

Second, we explored potential group differences in emotional interpretation and color-
emotion associations using an artwork portrait (Armand Henrion) task with ambiguous
expressive facial stimuli [31]. Third, we examined self-reported experiential changes
following art viewing across physical, cognitive, emotional, and motivational domains.

Rather than assuming global deficits in people with PD, the study was guided by the
possibility of selective modulation: aesthetic evaluation may or may not remain largely
unchanged in people with PD, while specific affective interpretations or experiential dy-
namics may shift. Clarifying this distinction is clinically relevant. If liking and beauty
are largely preserved, cultural accessibility efforts for individuals with PD may not re-
quire adaptation of visual content per se. Conversely, if perceptual–affective coupling
or emotional experience differs in systematic ways, this could inform the design of mu-
seum programs, digital viewing environments including visual cue research [32,33], and
arts-based receptive interventions.

2. Methods
This study employed a cross-sectional observational case–control design to examine

receptive visual arts engagement in individuals with PD compared to age-matched healthy
controls. The study combined a hypothesis- and data-driven analysis (part 1) and an
exploratory analysis of emotional interpretation, color-emotion associations (part 2), and
self-reported experiential changes following online art viewing.

2.1. Participants

Inclusion criteria were a clinical diagnosis of Parkinsonism, excluding drug-induced
Parkinsonism, and those who had visited a neurology outpatient clinic at one of the
four community hospitals. Both people with PD as well as age-matched healthy controls
were associated with the ‘Proactive and Integrated Management and Empowerment in
Parkinson’s Disease’ (PRIME Parkinson) healthcare innovation project in the South-East
region of the Netherlands, which has previously been described in detail elsewhere [34,35].

To describe the study cohort, we collected data on standard demographics, including
age, gender identity, country of origin, level of education, living situation, and working
status (Table 1). We also collected diagnosis and clinical information on the Hoehn and Yahr
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scale, global cognition (Montreal Cognitive Assessment (MoCA) short version, maximum
22 points), self-reported perceived health status, and caregiver frequency.

Table 1. Demographics and clinical characteristics of the study population (N = 136).

Characteristic PD (n = 87) Aged-Matched Control
(n = 49)

Age in years, mean ± SD 72 ± 6.7 73 ± 8.1
Gender identity (men), n (%) 50 (58) 18 (37)

Country of origin (the Netherlands), n (%) 87 (100) 49 (100)

Level of education, n (%) a

Low 11 (13) 6 (12)
Medium 26 (30) 12 (25)
Higher 50 (58) 31 (63)

Primary diagnosis, n (%)
PD 81 (93) NA

Vascular parkinsonism 1 (1) NA
Unclear 5 (6) NA

Hoehn and Yahr scale (HY score), n (%) b

1 21 (24) NA
2 28 (32) NA
3 20 (23) NA
4 13 (15) NA
5 5 (6) NA

MoCa-score, mean ± SD c 19 ± 2.2 NA

Living situation d

Alone 15 (17) 1 (2)
With partner 65 (75) 48 (98)

In facilitated care 3 (3) NA
Working status e

Not-working 78 (90) 34 (69)
Working 9 (10) 15 (31)

Paid 3 (33) 11 (73)
Perceived health status, n (%)

Excellent NA 3 (6)
Very good NA 8 (16)

Good NA 30 (61)
Fair NA 8 (16)

Caregiving frequency, n (%)
24 h NA 14 (29)

Daily NA 11 (22)
3–6/week NA 6 (12)
1–2/week NA 4 (8)
<1/week NA 1 (2)

<1/month NA 1 (2)
Inconsistent NA 9 (18)

NA NA 3 (6)
Note. a. Education was categorized according to the Dutch education system into three levels: low (primary and
lower secondary education), medium (upper secondary and vocational education), and high (higher professional
education and University), as well as an unknown category. b. Hoehn and Yahr (HY) score followed the standard
scale and parameters for physical severity of the disease, see for details Table S1 in Supplementary Materials;
c. Cognition was measured using the Montreal Cognitive Assessment (MoCA) short version (maximum 22 points).
d. Living situation used the three items: ‘alone’ (“I live alone.”), ‘with partner or family’ (“I live with my
partner/my partner and children/family member other than partner”), or ‘in facilitated care’ (“I live in an
institution/independently and receive outpatient supervision from a residential or welfare organization (assisted
living)/a house belonging to a residential or welfare organization (sheltered living). e. Working status was
categorized as ‘working’ (full-time employment, part-time employment, self-employed, education following
not paid by employer, voluntary work) or ‘not-working’ (retired, unemployed, disabled, sickness benefit, active
in household).
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2.2. Procedure

Participants with PD were recruited via the outpatient clinic and research platforms
associated with the Radboud University Medical Center and the Expertise Centre for
Parkinson & Movement Disorders (Nijmegen, The Netherlands). Controls were recruited
through the same channels, including partners and caregivers of individuals with PD. All
participants participated in the study from January 2025 to April 2025 and provided written
informed consent prior to participation.

Participants completed two online questionnaires administered approximately one
week apart using the electronic data capture system CASTOR EDC. In the first questionnaire,
participants viewed 36 artworks selected from the Vienna Art Picture System (VAPS, [36]), a
validated dataset comprising 999 high-quality digital images of genuine artwork (Table S1 in
Supplementary Materials for selection of artwork stimuli). The list of aesthetic judgements
and subjective as well as objective image-derived art attributes is described hereafter.

Approximately one week later, participants completed the second questionnaire. This
included a color-emotion association task based on adapted grayscale self-portraits from
the Henrion paradigm (a selection of Armand Henrion self-portraits) [31]), depicting mixed
emotional expressions. Five images were presented (see Figures S1–S5 in the Supplemen-
tary Materials; permission to present Armand Henrion portraits for non-commercial use
received from the Belvedere Museum in Vienna, Austria).

For each image, participants rated perceived emotional valence (negative and positive),
control (in control and lack of control), and arousal (calm and activated) using 11-point
Likert scales ranging from 0 (“not at all”) to 10 (“very much”). Participants were further
asked to select one or multiple perceived emotions from a structured emotion framework
called the Geneva Emotion Wheel [37,38], displaying 20 emotion concepts, organized by
similarity, and to rate the intensity of each selected emotion concept on the same tool.
Finally, participants colored the head bonnets of the Henrion portraits by selecting one of
11 color names (red, orange, yellow, green, turquoise, blue, purple, pink, brown, gray, black).
The latter represent all the basic color categories in European languages [39], apart from
white, since the bonnet was presented in this color. We additionally included “turquoise”
to represent the blue-green section of the color space, as this category is prominent in
color-emotion association research [26]. Participants were allowed to use the same color for
as many images as they wished.

The second questionnaire additionally assessed the perceived impact of visual art
engagement on symptoms across four domains: physical, cognitive, emotional, and moti-
vational. For each domain, participants indicated whether art engagement was associated
with a decrease or increase in specific symptoms using a bipolar numerical rating scale
ranging from −10 (strong decrease) to +10 (strong increase), with 0 indicating no change.
Physical symptoms included rigidity, tremor, dystonia, and bradykinesia. Cognitive symp-
toms included cognitive stress, cognitive load, focus/concentration, and nervousness.
Emotional symptoms included anxiety, sadness, happiness, and peacefulness. Motivational
symptoms included feeling energetic, engagement, interest, and apathy.

The study was conducted in accordance with the Declaration of Helsinki. The study
protocol was approved by the Medical Ethics Committee Oost-Nederland (METC Oost-
Nederland), Radboudumc (CMO file numbers 2021-12985 and 2024-1740).

2.3. Artwork Stimuli Selection and Art Attribute Description

The selection of artworks was operationalized based on two objective artwork re-
lated features: (1) level of representativeness to abstractness, categorized according to
art-historical style classifications (Baroque and Rococo, n = 6; Impressionism, n = 6; Expres-
sionism n = 6; Cubistic tendencies, n = 9; and Symbolism, n = 9; in addition, artworks were
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balanced across content categories, with 12 scenes, 12 landscapes, and 12 works toward ab-
straction, ensuring coverage across the representational–abstract spectrum); (2) quantified
image saturation parameters, specifically lightness and chroma.

Three candidate subsets were randomly drawn from the 999 images, counterbalanced
along art-historical style classifications. From these, the subset with the most balanced
distribution of lightness and chroma values across the representational–abstract spectrum
was selected (see results of lightness and chroma values Table S2). Additionally, image
content diversity was ensured by including artworks depicting landscapes, scenes, and
abstract content (see Table S1).

Artworks were presented digitally on participants’ personal devices at home. In the
study information letter, participants were instructed to complete the task on a desktop
or tablet device rather than a mobile phone to ensure adequate image display. Image
presentation order was first randomized, and participants were randomly assigned to one
of two counterbalanced presentation sequences.

Aesthetic judgments and subjective art attributes: For each artwork, participants
rated their personal preference (“liking”) and aesthetic appraisal (“beauty”) on 11-point
Likert scales ranging from 0 (“not at all”) to 10 (“very much”). In addition, participants
evaluated each artwork on a comprehensive set of subjective art attributes using 21-point
bipolar Likert scales ranging from −10 to +10. The assessed attributes encompassed both
content-representational and formal-perceptual dimensions. Content-representational at-
tributes included emotional expressiveness (emotionless to emotionally loaded), valence
(negative to positive), imaginativeness (realistic to imaginative), abstractness (represen-
tational to abstract), symbolism or ambiguity (unambiguous to ambiguous), and arousal
(calming to activating). Formal-perceptual attributes included visual harmony (inhar-
monious to harmonious), complexity (simple to complex), perceived color temperature
(cool to warm), perceived color saturation (soft/pastel to vibrant/intense), perceived color
lightness (dark to light), brushstroke quality (loose/rough to controlled/fine), and pictorial
depth (two-dimensional to three-dimensional).

Objective art image attributes: Objective art image attributes were calculated to
capture quantitative visual properties of the artworks. Two basic color statistics were
computed directly from the images: mean image lightness (MeanL) and mean chroma
(MeanC), derived from the CIELab color space and reflecting the overall luminance and
color intensity of the image.

Additional image statistics were obtained using the computational framework de-
scribed elsewhere [24], which quantifies structural and color distribution properties of
images. These variables included mirror symmetry, visual complexity, compositional bal-
ance, mean saturation channel (mean.S.channel), and standard deviation of the saturation
channel (std.S.channel). Mirror symmetry quantifies the degree of reflectional symmetry in
the image; complexity reflects the structural richness of visual elements; and the saturation-
channel statistics describe the distribution and variability of color saturation across the
image (see [24] for a detailed description of these metrics and their computation).

2.4. Study Endpoints

Primary endpoints: (i) The primary analytical objectives concerned aesthetic evalua-
tion and its relation to PD status. In part 1, two primary modeling targets were defined.
First, diagnostic group (PD vs. control) served as the dependent variable to test whether
aesthetic evaluation patterns (including liking, beauty, and subjective art attribute ratings)
allowed reliable inference of PD status. (ii) Second, aesthetic judgments—operationalized
as liking ratings (personal preference) and beauty ratings (aesthetic appraisal)—served
as dependent variables in regression models examining the contribution of individual
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differences, demographic characteristics (diagnostic group, gender identity, and age), and
objective image-derived features described in the subchapter “Objective art image at-
tributes.” Individual differences were modeled using subject ID, allowing the models to
capture participant-specific baseline tendencies in aesthetic ratings across the artworks. In
an exploratory analysis, medication usage (levodopa only vs. dopamine agonists with or
without levodopa) and disease severity (HY stage) were included as additional predictors
in the regression models.

Secondary endpoints included emotional interpretation in the Henrion task (dimen-
sional ratings of valence, control, and arousal) operationalized as categorical emotion
selections including intensity levels as well as assigned color categories, and self-reported
symptom changes following art viewing across physical, cognitive, emotional and motiva-
tional domains.

2.5. Data Analysis
2.5.1. Interpretable Machine Learning-Based Data Analyses Framework

To examine whether aesthetic evaluation patterns allow inference of diagnostic status
and to identify predictors of aesthetic judgments, we implemented an out-of-sample
inference, an interpretable machine learning framework following our previous work [40].
Analyses were conducted in Python (v3.12) using scikit-learn (v1.6.1) and lightgbm (4.6.0)
library [41,42].

Separate models were trained for three targets: (1) diagnostic group (PD vs. control;
classification task), (2) liking ratings, and (3) beauty ratings (both regression tasks).

Model performance and generalizability was evaluated using nested cross-validation
(CV) to reduce overfitting and selection bias [43,44]. In the outer CV, the data (5832 rating
observations) were split into training (80%) and testing (20%) sets. For classification, a
grouped split ensured that all observations from a participant were assigned to either
training or testing data.

Model parameters were optimized within an inner (nested) CV using randomized
search. The best-performing parameter set was then used to train the model in the outer CV.
Performance was evaluated on held-out test data using balanced accuracy (classification)
and prediction R2 (regression), averaged across outer CV iterations [45].

Prediction models were implemented using Gradient Boosted Decision Trees (GBDT),
which capture nonlinear relationships and higher-order interactions between predictors
while remaining robust to multicollinearity and outliers [42].

Model interpretation was performed using SHAP (SHapley Additive exPlanations)
values [46,47], which estimate the marginal contribution of each predictor to the model’s
output. Mean absolute SHAP values were used to determine the relative importance of
predictors across models. SHAP values describe, for each feature, the average absolute
change in the model’s predicted rating when that feature is considered, given the other
features and the learned model. Larger SHAP values indicate a larger influence on the
model’s output in the units of the prediction (liking or beauty ratings). SHAP summaries
provide an interpretable ranking of influence on predictions but should not be interpreted
as a decomposition of explained variance across predictor classes.

Statistical significance of model performances and predictor importances was assessed
using trained models on shuffled data, applying a modified paired t-test that accounts
for sample dependency introduced by cross-validation procedures [48,49]. Bonferroni
correction was applied for multiple comparisons where appropriate. Code and data are
available in the public repository: https://github.com/univiemops/aesthetic-preferences-
in-pd (accessed on 8 June 2026).
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All questionnaire items were mandatory; therefore, no item-level missing data were
present. Participants who did not complete or submit the questionnaire were excluded
prior to analysis.

2.5.2. Statistical Analyses of Secondary Outcomes

Dimensional emotion ratings (valence, control, arousal) and self-reported experiential
changes following art viewing were compared between participants with PD and age-
matched controls using Welch’s independent-samples t-tests. Means, standard deviations,
t-values, degrees of freedom, two-tailed p-values, and Cohen’s d effect sizes were reported.

To examine group differences (PD vs. control) in categorical emotion selections
(Geneva Emotion Wheel), color choice, and color-emotion combination, we used Fisher’s
Exact Tests. Due to the presence of small, expected cell frequencies (n < 5), p-values were
computed using Monte Carlo simulation with 5000 iterations. Because the contingency
tables exceeded a 2 × 2 structure, Odds Ratios (OR) could not be calculated for the omnibus
associations. Instead, the strength of the relationship was reported using Cramer’s V as an
effect size. All tests were two-tailed with a significance threshold of α = 0.05.

2.5.3. Sample Size

The number of participants followed best practices in artwork rating studies, where a
sample of at least 10 judges is known to provide stable scoring with good reliability [50–52].
However, since precise sample size justifications for complex, high-dimensional, mul-
tivariable models from the machine learning field have not yet been standardized, our
power analysis adheres to the most recent recommendations [53,54]. Specifically: (1) A
minimum of 50 samples is necessary to initiate any meaningful machine learning-based
data analysis [41]. (2) Having 10 to 20 samples per degree of freedom (predictor) is con-
sidered reasonable, suggesting a total requirement of 170 to 340 ratings (samples) for the
present study [55,56]. Furthermore, a power analysis using a two-tailed Student’s t-test,
with an alpha of 0.05 and a power of 0.8, indicates that 620 ratings (samples) would be
necessary to detect small effects of Cohen’s d = 0.2 [57]. Similar studies in the field have
demonstrated good model fit with over 50 participants [52,58]; considering we have ratings
from 36 artworks, we intend to collect a minimum of 1800 samples.

3. Results
Demographic and clinical characteristics are presented in Table 1. The final sample

was 136 participants. A total of 14 participants were excluded due to incomplete ques-
tionnaire data (i.e., no responses at either timepoint). Nine additional participants were
excluded from the self-reported experiential changes analysis due to incorrect question-
naire responses.

3.1. Machine Learning Analyses of Aesthetic Evaluation
Classification of Diagnostic Group Based on Subjective Evaluation Patterns

A supervised classification model was trained to test whether PD status could be
predicted from participants’ aesthetic evaluation patterns across artworks. Predictive
performance did not exceed chance level (mean accuracy = 0.495 ± 0.027), and classification
accuracy did not differ significantly from models trained on shuffled labels (p = 0.541).

Model interpretation using SHAP values suggested that attributes such as symbolism
and beauty contributed most strongly to the model predictions. Symbolism and beauty
showed statistical significance prior to correction for multiple comparisons, but these effects
did not remain significant after correction. However, after Bonferroni correction for the
16 predictors included in the model (α = 0.0031), only symbolism remained statistically
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significant in the control class. Given that the overall model performance did not exceed
chance level, these feature contributions should be interpreted with caution. All detailed
model outputs and feature importance results are available in the public data repository
https://github.com/univiemops/aesthetic-preferences-in-pd (accessed on 8 June 2026).

3.2. Regression Models Predicting Liking and Beauty

Regression models predicting liking and beauty ratings showed predictive perfor-
mance substantially above chance level (Table 2). Model performance was significantly
higher than models trained on shuffled labels, indicating that aesthetic evaluations followed
systematic patterns rather than random variation.

Table 2. Predictive performance of machine learning models for aesthetic judgments.

Outcome Prediction R2

(Mean ± SD) Median R2 Shuffled R2 MAE
(Mean ± SD) Shuffled MAE p-Value

Liking 0.317 ± 0.020 0.317 −0.035 ± 0.020 3.70 ± 0.10 4.64 ± 0.12 <0.001

Beauty 0.341 ± 0.020 0.331 −0.034 ± 0.023 3.48 ± 0.08 4.45 ± 0.13 <0.001
Note: Model performance was evaluated using nested cross-validation; shuffled models were generated by
random permutation of target labels to estimate chance-level performance.

Feature importance analyses using SHAP values revealed that subject ID was the
strongest predictor in both models, indicating substantial individual differences in aes-
thetic evaluation (Figures 1 and 2). Beyond these individual differences, several objective
art image attributes and artwork-related characteristics significantly contributed to aes-
thetic judgments.

Figure 1. Rank-based predictor importance for the regression model predicting liking ratings. Predic-
tor importance is quantified using mean absolute SHAP values, indicating the average contribution
of each predictor to the model’s predictions across cross-validation iterations. Bars are ordered by
decreasing importance. Statistical significance of predictor contributions is indicated by p < 0.05 and
p < 0.004 after Bonferroni correction for multiple comparisons.
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Figure 2. Rank-based predictor importance for the regression model predicting beauty ratings. Predic-
tor importance is quantified using mean absolute SHAP values, indicating the average contribution
of each predictor to the model’s predictions across cross-validation iterations. Bars are ordered by
decreasing importance. Statistical significance of predictor contributions is indicated by p < 0.05 and
p < 0.004 after Bonferroni correction for multiple comparisons.

Regarding art-historical style (epoch style), both liking and beauty ratings showed
a negative association with increasing stylistic abstraction. Artworks from Baroque and
Rococo and Impressionistic Tendencies were generally evaluated more positively, whereas
Expressionistic, Cubistic, and particularly Surrealistic Tendencies were associated with
lower aesthetic ratings.

A similar pattern emerged for the artwork category, with landscape paintings receiving
higher liking and beauty ratings than scenes or works tending toward abstraction.

Among the objective art image attributes, mirror symmetry, visual complexity, and
several color-related image statistics contributed to predictions. Mirror symmetry showed a
non-linear association, with ratings decreasing from low to moderate symmetry values and
increasing again at higher symmetry levels. Visual complexity contributed more strongly to
beauty judgments, with aesthetic evaluations increasing for artworks with higher complex-
ity levels. Color-related attributes—including mean image lightness (MeanL), mean chroma
(MeanC), mean saturation (mean.S.channel), and saturation variability (std.S.channel)—
also showed systematic associations with aesthetic judgments. For example, mean light-
ness exhibited an inverted U-shaped relationship, with higher ratings for artworks with
moderate luminance values, whereas chroma showed a wave-like pattern across color
intensity levels.

Among the individual and demographic characteristics included in the models (group
factor, subject ID, gender identity, and age), only subject ID significantly contributed to predic-
tions, whereas diagnostic group (PD vs. control), gender identity, and age did not significantly
influence either liking or beauty ratings, even prior to multiple comparison correction.
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Medication usage and HY score did not significantly contribute to model predictions
and showed low relative importance compared to other predictors (full results are reported
at https://github.com/univiemops/aesthetic-preferences-in-pd, accessed on 8 June 2026).

3.3. Emotional Interpretation and Color–Emotion Associations
3.3.1. Dimensional Emotion Ratings: Valence, Control, and Arousal

Across the five Henrion portraits (Figures S1–S5 in Supplementary Materials), no
consistent group differences were observed in perceived valence or arousal. However,
significant differences emerged in perceived emotional control for two images. For Picture
2 (t = 2.236; [0.111, 1.858]; p = 0.028) and Picture 3 (t = 2.041; [0.020, 1.493]; p = 0.044),
control participants rated the depicted expressions as reflecting significantly greater control
compared to participants with PD (see for full results Tables S3–S7 in Supplementary
Materials). No other significant differences were observed in dimensional ratings.

3.3.2. Categorical Emotion Selection: Geneva Emotion Wheel

A significant group difference was observed for low-control negative emotions in
Picture 2. Participants with PD were less than half as likely to select low-control negative
emotions compared to controls (p = 0.045, Cramer’s V = 0.158, see Table S8 and File S1 for
full results). No other categorical emotion differences reached significance across images.
Based on standardized residuals, participants with PD were less likely to choose low control
and negative emotions than control participants (p < 0.007), irrespective of color choice (see
File S2).

3.3.3. Color Selection

No significant group differences in color choice were observed at the level of individual
pictures. However, when collapsing across all stimuli, the distribution of color choices
differed significantly between groups (Fisher’s exact test, p = 0.026, Cramer’s V = 0.179; for
full results, see Table S8 in the Supplementary Materials). Based on standardized residuals,
participants with PD were less likely to choose pink than control participants (p < 0.003),
irrespective of perceived emotion. Moreover, there seems to be a trend that participants
with PD tend to choose the gray color more often than control participants (p = 0.054; for
full results, see Tables S9 and S10 in Supplementary Materials).

3.3.4. Color-Emotion Links

When separating emotions into four categories (i.e., positive-high control, positive-low
control, negative-high control, negative-low control) and pooling across the five pictures,
no significant group difference emerged across the color categories (Fisher’s exact test,
p = 0.617, Cramer’s V = 0.215; for full results see Table S8 in the Supplementary Materials).
When emotions were separated into two categories only (i.e., positive and negative), no
significant group difference emerged for positive (Fisher’s exact test, p = 0.207, Cramer’s
V = 0.213) or negative (Fisher’s exact test, p = 0.685, Cramer’s V = 0.168; see Tables S10
and S11 in the Supplementary Materials and File S3). Based on standardized residuals,
participants with PD were less likely to choose pink (p < 0.018) than control participants for
positive emotions (see Figure 3). More generally, both PD and control participants were
more likely to choose orange, turquoise (PD only), green (control only), and red for positive
than negative emotions, and brown, gray, and black for negative than positive emotions.

When emotions were separated by control (i.e., high control, low control), irrespective
of valence, no group difference emerged for high control (Fisher’s exact test, p = 0.708,
Cramer’s V = 0.133), or for low control (Fisher’s exact test, p = 0.816, Cramer’s V = 0.127,
see Tables S10 and S11 in Supplementary Materials and File S3). Curiously, both PD and
control participants were not likely to choose any color for high rather than low control
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emotions, and vice versa. There were also no significant group differences for individual
portraits (see File S3 and Figures S6–S11 in the Supplementary Materials).

Figure 3. Combined color-emotion choices per category (positive and negative) for self-portraits 1 to
5 of Armand Henrion.

3.4. Self-Reported Experiential Changes Following Art Viewing

Between-group comparisons revealed no statistically significant differences between
participants with PD and controls in the magnitude of reported symptom changes across
physical, cognitive, emotional, and motivational domains, when collapsing symptoms to
one domain.

Also, when examining increases or decreases in symptoms separately, no significant
group differences were observed in cognitive, emotional, or motivational domains (all
p ≥ 0.415 for increases; see Table S12 in the Supplementary Materials). For decreases
in symptoms, no statistically significant differences were detected across domains (all
p ≥ 0.337; see Table S13 in the Supplementary Materials). Physical symptom changes were
reported only by participants with PD and, therefore, were not included in between-group
statistical comparisons.

Analyses of absolute symptom change (i.e., magnitude irrespective of direction) like-
wise revealed no significant group differences in cognitive, emotional, or motivational
domains (all p ≥ 0.655; see Table S14 in the Supplementary Materials).

3.5. Descriptive Patterns of Experiential Changes Following Art Viewing

Although statistical comparisons were non-significant, descriptive visualization sepa-
rating the symptoms within one domain shows that the most experienced changes reported
after viewing art are increases in focus/concentration and curiosity across groups. How-
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ever, within emotional and cognitive domains, a larger proportion of participants in the
PD group reported symptom changes. In particular, people with PD reported increases
in cognitive load and nervousness, changes in sadness, and increases in anxiety more
frequently than controls, suggesting slightly greater variability in reported changes among
PD patients. For full results, see Figures S12–S16 in the Supplementary Materials.

4. Discussion
The present study investigated receptive engagement with visual art in individuals

with PD across three complementary domains: aesthetic evaluation of artworks, emo-
tional interpretation and color-emotion associations in expressive portrait stimuli, and
self-reported experiential changes following art viewing. Several key findings emerged.
First, aesthetic evaluation patterns—including liking, beauty, and subjective art attributes—
did not allow reliable classification between PD and healthy controls. Second, machine
learning models showed that aesthetic judgments of liking and beauty were primarily
predicted by individual differences and objective artwork characteristics rather than by
diagnostic group or demographic factors. Third, while most emotional and color-related
interpretations did not differ between groups, subtle differences emerged in perceived emo-
tional control and aggregated color selections. Finally, self-reported experiential effects of
art viewing did not significantly differ between individuals with PD and controls, although
descriptive patterns suggested somewhat greater variability in reported emotional and
cognitive changes among participants with PD.

4.1. Aesthetic Evaluation Appears Largely Preserved in Parkinson’s Disease

The central finding of the present study is that aesthetic judgments of artworks appear
largely preserved in individuals with PD. The classification model trained on aesthetic
evaluation patterns did not perform above chance level, indicating that the combination of
liking, beauty, and subjective art attribute ratings did not contain diagnostic information
that could reliably distinguish participants with PD from controls. This finding aligns with
previous work reporting comparable liking and beauty judgments between individuals
with PD and control participants [11], suggesting that the perceptual–affective mechanisms
supporting aesthetic evaluation remain largely intact despite the broader multisystem
changes associated with the disorder.

Regression models predicting liking and beauty ratings further support this inter-
pretation. Both models showed robust predictive performance, confirming that aesthetic
judgments follow structured and systematic patterns rather than random variation. Impor-
tantly, the strongest predictor in both models was subject-ID, highlighting the dominant
role of individual differences in aesthetic evaluation [14]. The high SHAP importance of
subject-ID indicates that stable individual differences influence predicted ratings more than
any single artwork feature, on average. These SHAP summaries should not be interpreted
as a decomposition of explained variance across predictor classes. Quantifying variance
attributable to predictors would require a separate variance-partitioning analysis, which
is beyond the scope of the present work. Beyond subject-ID, aesthetic judgments were
shaped by a range of objective artwork properties, including art-historical style, artwork
category, visual symmetry, complexity, and color-related image attributes. These findings
are consistent with prior research in art and empirical aesthetics, demonstrating that both
perceptual image features and viewer-specific factors contribute to aesthetic judgments,
considering they share the same socio-cultural environment [15–17].

Crucially, the diagnostic group did not significantly contribute to either the liking
or beauty models, even before correction for multiple comparisons. Importantly, the ab-
sence of classification performance should not be interpreted as evidence of equivalence
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between groups, but rather as an indication that no systematic group-level differences were
detectable within the present study design. This suggests that the basic integration of per-
ceptual and affective cues underlying aesthetic appraisal remains largely unaffected in PD.
From a theoretical perspective, this is notable given that PD is associated with alterations
in dopaminergic signaling and fronto-striatal circuits involved in reward and valuation
processes [2]. The present results, therefore, indicate that, at least in the context of receptive
arts engagement, specifically when viewing artworks in the digital environment, these
neurobiological changes appear not to translate into measurable differences in personal
preference and aesthetic appraisal patterns.

However, we did find some significant results that might be related to socio-cultural
training and cohort specificity regarding the age (on average >70) of the whole cohort
(people with PD and control): artworks from Baroque and Rococo and Impressionistic
traditions were generally evaluated more positively than more abstract styles such as
Expressionistic, Cubistic, or Surrealistic tendencies. Similarly, landscape paintings received
higher ratings than scenes or more abstract works, reflecting well-documented personal
preferences for representational imagery and naturalistic content [5,15]. Objective image
properties—including symmetry, complexity, and color statistics—also systematically in-
fluenced aesthetic judgments, reinforcing the idea that perceptual structure and visual
organization play a central role in shaping aesthetic experiences.

4.2. Subtle Differences in Emotional Interpretation and Color–Emotion Associations

Although personal preferences and aesthetic appraisal itself appeared largely pre-
served, small differences emerged in the interpretation of ambiguous emotional face ex-
pressions. Across the two groups, the interpretation of Armand Henrion portrait stimuli
went in line with the previous reports [31], but participants with PD rated two Armand
Henrion portrait stimuli (Self-portrait 2 and 3 of Armand Henrion; Tables S4 and S5 in the
Supplementary Materials) as reflecting lower levels of perceived emotional control com-
pared with control participants. This finding may relate to previously reported alterations
in emotion recognition and affective processing in PD. However, these group differences
were limited to specific stimuli and did not extend more broadly. Similarly, differences in
categorical emotion selections using the Geneva Emotion Wheel were limited to a single
portrait (Self-portrait 2 of Armand Henrion; Table S8 in Supplementary Materials), with
participants with PD being less likely to select low-control negative emotions than control
participants. Taken together, these results suggest that while basic emotional interpretation
remains largely comparable between the two groups, subtle shifts in the perception of
emotional control may occur when interpreting ambiguous expressive cues.

When it came to color selections, irrespective of perceived emotion and aggregated
across all Armand Henrion portraits, participants with PD were less likely to choose pink
compared to control participants. Finally, when considering both color and emotion choices,
color-emotion associations were largely consistent across groups, with no significant differ-
ences in color choices at the level of individual stimuli. When aggregating responses across
all portraits, a small overall group difference in color selection emerged. Participants with
PD were less likely to select pink for positive portraits compared to control participants,
while there were no group differences in color selections for negative emotions. This obser-
vation is curious because they avoided a color typically associated with positive emotional
valence (i.e., pink) for stimuli perceived as positive, deviating from widely observed color-
emotion correspondences [26]. It either means that pink is not a positive color for people
with PD or that this color is not very relevant at all, since people with PD generally avoided
pink. Such results caution practitioners from using color as an indicator of affective state
(e.g., [29,59–61]), as not all color-emotion correspondences are equally prevalent in people
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with and without PD. However, apart from pink, all other color-emotion correspondences
followed the expected ones. Namely, orange, green, and turquoise were perceived as
positive while black, brown, and gray were perceived as negative colors. Red was also
perceived as more positive than negative, going against its generally ambivalent nature
(i.e., being associated with both positive and negative emotions [26,62]). Curiously, there
was no color choice differentiation in terms of control (i.e., being more often chosen for
high vs. low control emotions), neither in participants with PD nor controls, going against
explicit color-emotion associations [26,63].

Overall, the origins of why people with PD avoided pink are unknown. It might
suggest subtle alterations in the integration of perceptual color cues, or differences in color
preferences, especially considering that pink is a highly gendered color and thus typically
avoided by men [64–66].

4.3. Experiential Responses to Art Viewing

The final component of the study examined self-reported experiential changes fol-
lowing art viewing. Across physical, cognitive, emotional, and motivational domains, no
statistically significant differences were observed between participants with PD and control
participants. These findings suggest that the immediate experiential impact of viewing
artworks—at least in the context of a brief online viewing task—is broadly comparable
between groups.

Nevertheless, descriptive patterns indicated somewhat greater variability in reported
emotional and cognitive changes among participants with PD. Participants with PD ap-
peared to report both increases and decreases in emotions such as sadness and anxiety more
frequently than controls, and a larger proportion reported changes in cognitive symptoms.
Since sample sizes are too small to compare means or to perform non-parametric testing
for isolated symptom results per group, these descriptive trends should be interpreted
cautiously. However, they may point toward greater fluctuation in affective or cognitive
states during aesthetic experiences in individuals with PD.

Importantly, increases in reported emotional symptoms do not necessarily indicate
negative experiences. Because emotional ratings included both positive and negative states,
increases may reflect heightened emotional engagement rather than distress. In this sense,
aesthetic experiences may still evoke meaningful emotional responses even in the absence
of group-level differences in overall magnitude.

4.4. Limitations

Several limitations should be considered when interpreting the present findings. First,
the study relied on online presentation of artworks using participants’ personal devices,
which introduces variability in screen size, color reproduction, and viewing conditions.
Future studies should replicate these findings under controlled laboratory conditions or
in in-person exhibition settings (e.g., museums or galleries) to determine whether similar
patterns hold when visual presentation and environmental factors are standardized in
different contexts. Second, the cross-sectional design cannot address potential changes
in aesthetic processing across disease progression as would be studied in a longitudinal
design. In addition, considering that subject-ID was the strongest predictor, narrative-
based approaches could capture individual context-dependent aspects of arts engagement
more deeply. Third, although the sample size allowed for machine learning analyses of
aesthetic judgments, some of the exploratory analyses of emotional interpretation and color
associations may have been underpowered to detect subtle effects. Fourth, controls were
partly recruited from partners and caregivers of individuals with PD, which may introduce
shared environmental or socio-cultural influences and reduce group independence. In
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particular, because caregivers often share the daily environment and routines of individuals
with PD, their aesthetic and emotional responses may partially converge with those of the
PD participants, potentially attenuating between-group differences and thereby inflating
the null findings’ directionality. Future studies should therefore include independent
community-based control samples. Both samples also showed some imbalance in gender
distribution between groups, which may limit generalizability, although gender did not
significantly contribute to aesthetic predictions in the present analyses. Finally, the experi-
ential symptom measures relied on self-report and therefore capture subjective perceptions
rather than objective changes.

5. Conclusions
In summary, the present study provides evidence that aesthetic evaluation of visual

artworks remains largely preserved in individuals with PD. While subtle differences in
emotional interpretation and color-emotion associations may occur, overall patterns of
liking and beauty are primarily shaped by individual taste and artwork characteristics
rather than by disease status.

These findings suggest that, for screen-based and online art engagement, adaptation of
visual content may not be necessary. However, given that the present study was conducted
using digital stimuli, further research is needed to determine whether similar patterns
extend to in-person museum environments, where additional spatial and sensory factors
may influence aesthetic experience. Accordingly, efforts to improve cultural accessibility
for individuals with PD may benefit from focusing on reducing practical and contextual
barriers to engagement, while considering the specific characteristics of the viewing setting.

Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/jcm15134865/s1, Table S1. Selection of artworks from the Vienna
Art Picture System (VAPS). Table S2. Results selection of artworks along mean lightness and chroma
values. Table S3. Group differences in dimensional emotion ratings for Self-Portrait 1 (Armand
Henrion). Table S4. Group differences in dimensional emotion ratings for Self-Portrait 2 (Armand
Henrion). Table S5. Group differences in dimensional emotion ratings for Self-Portrait 3 (Armand
Henrion). Table S6. Group differences in dimensional emotion ratings for Self-Portrait 4 (Armand
Henrion). Table S7. Group differences in dimensional emotion ratings for Self-Portrait 5 (Armand
Henrion). Table S8. Group differences in categorical emotion selection (Geneva Emotion Wheel)
and color choice across Henrion self-portraits. Table S9. Color selection. Table S10. Weighted
Proportions of Color Associations by Emotion Category and Group. Table S11. Calculations of the
weighted proportions of Color Associations by Emotion Category and Group (Table S10). Table S12.
Between subject comparison of symptom changes per direction: increases. Table S13. Between subject
comparison of symptom changes per direction: decreases. Table S14. Between subject comparison of
absolute symptom changes. Figure S1. Self-portrait 1 of Armand Henrion. Figure S2. Self-portrait
2 of Armand Henrion. Figure S3. Self-portrait 3 of Armand Henrion. Figure S4. Self-portrait 4 of
Armand Henrion. Figure S5. Self-portrait 5 of Armand Henrion. Figure S6. Color-emotion choices
per category (positive-high control, positive-low control, negative-high control, negative-low control)
for self-portrait 1 of Armand Henrion. Figure S7. Color-emotion choices per category (positive-
high control, positive-low control, negative-high control, negative-low control) for self-portrait 2 of
Armand Henrion. Figure S8. Color-emotion choices per category (positive-high control, positive-low
control, negative-high control, negative-low control) for self-portrait 3 of Armand Henrion. Figure S9.
Color-emotion choices per category positive-high control, positive-low control, negative-high control,
negative-low control) for self-portrait 4 of Armand Henrion. Figure S10. Color-emotion choices per
category (positive-high control, positive-low control, negative-high control, negative-low control)
for self-portrait 5 of Armand Henrion. Figure S11. Color-emotion choices per category (positive-
high control, positive-low control, negative-high control, negative-low control) for self-portraits 1–5
together of Armand Henrion. Note: Participants were allowed to select multiple emotions for each
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picture but were restricted to a single color choice per picture. To ensure each participant contributed
equally to the group distribution regardless of the number of emotions selected, weighted proportions
were calculated by assigning a total weight of 1.0 to each participant’s aggregate selections. Figure S12.
N symptom change reported = 64 (Control n = 14; PD n = 50). Participants that reported experiencing
“no change” are excluded from this calculation. Figure S13. N total symptom change reported = 93
(Control n = 24, PD n = 69). Participants that reported experiencing “no change” are excluded from
this calculation. Figure S14. N total symptom change reported = 93 (Control n = 33, PD n = 75).
Participants that reported experiencing “no change” are excluded from this calculation. Figure S15. N
total symptom change reported (only PD n = 27). Participants that reported experiencing “no change”
are excluded from this calculation. Figure S16. Percentage of participants experience changes by
domain. Supplementary File S1. Data_control factor. Supplementary File S2. Data_valence factor.
Supplementary File S3. full_Precision_Emotion_Colour_Analysis.

Author Contributions: A. Conceptualization; B. Data curation; C. Formal analysis; D. Funding
acquisition; E. Investigation; F. Methodology; G. Project administration; H. Resources; I. Software;
J. Supervision; K. Validation; L. Visualization; M. Roles/Writing—original draft; and N. Writing—
review and editing. B.T.M.S.: A–N; D.J.: C, N; B.R.B.: A, F, H, J, N; E.v.d.B.: B, C, N; N.V.: B, C, N;
D.B.: C, L, N; N.D.: C, L, N; J.S.C.: A, F, N; J.N.: J, K, N; D.S.: C (machine learning), L, N; M.P.: A, F, J,
N. All authors have read and agreed to the published version of the manuscript.

Funding: This research was in part funded by the Austrian Science Fund (FWF) #ConnectingMinds
under grant agreement number CM 1100-B with the short title: Unlocking the Muse, available via
https://www.fwf.ac.at/en/discover/research-radar (accessed on 8 June 2026). This research is in
part supported by the Proactive and Integrated Management and Empowerment in Parkinson’s
Disease (PRIME) project, which was funded by the Gatsby Foundation [GAT3676] as well as by the
Ministry of Economic Affairs by means of the PPP Allowance made available by the Top Sector Life
Sciences & Health to stimulate public–private partnerships. DJ is grateful to the Swiss National
Science Foundation for supporting her academic position (PZ00P1_223781).

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Medical Ethics Committee Oost-Nederland (METC Oost-Nederland)
(protocol code 2021-12985 and 2024-17470 and date of approval: 7 August 2024).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets generated and/or analyzed during the current study
are available in the data repository: https://github.com/univiemops/aesthetic-preferences-in-pd
(accessed on 8 June 2026).

Acknowledgments: The Center of Expertise for Parkinson and Movement Disorders was supported
by a center of excellence grant from the Parkinson Foundation. We wish to thank the Belvedere
Museum in Vienna, Austria, which coordinated Helmut Klewan’s collection and kindly provided
high-quality scans of Armand Henrion’s self-portraits for scientific use. Open Access Funding by the
University of Vienna.

Conflicts of Interest: Bloem serves as the co-Editor in Chief for the Journal of Parkinson’s disease,
serves on the editorial board of Practical Neurology and Digital Biomarkers, has received fees from
serving on the scientific advisory board for the Critical Path Institute, Gyenno Science, MedRhythms,
UCB, Kyowa Kirin and Zambon (paid to the Institute), has received fees for speaking at conferences
from AbbVie, Bial, Biogen, GE Healthcare, Oruen, Roche, UCB and Zambon (paid to the Institute), and
has received research support from Biogen, Cure Parkinson’s, Davis Phinney Foundation, Edmond J.
Safra Foundation, Fred Foundation, Gatsby Foundation, Hersenstichting Nederland, Horizon 2020,
IRLAB Therapeutics, Maag Lever Darm Stichting, Michael J Fox Foundation, Ministry of Agriculture,
Ministry of Economic Affairs & Climate Policy, Ministry of Health, Welfare and Sport, Netherlands
Organization for Scientific Research (ZonMw), Not Impossible, Parkinson Vereniging, Parkinson’s
Foundation, Parkinson’s UK, Stichting Alkemade-Keuls, Stichting Parkinson NL, Stichting Woelse
Waard, Topsector Life Sciences and Health, UCB, Verily Life Sciences, Roche and Zambon. Prof.

https://doi.org/10.3390/jcm15134865

https://www.fwf.ac.at/en/discover/research-radar
https://github.com/univiemops/aesthetic-preferences-in-pd
https://doi.org/10.3390/jcm15134865


J. Clin. Med. 2026, 15, 4865 18 of 20

Bloem does not hold any stocks or stock options with any companies that are connected to Parkinson’s
disease or to any of his clinical or research activities. BTM.S. is funded as a postdoc by the Austrian
Science Fund (FWF—Der Wissenschaftsfonds), #ConnectingMinds under grant agreement number
CM 1100-B with the short title: Unlocking the Muse. All other authors declare no conflicts of interest.

References
1. Bloem, B.R.; Okun, M.S.; Klein, C. Parkinson’s disease. Lancet 2021, 397, 2284–2303. [CrossRef] [PubMed]
2. Spee, B.T.M.; Sladky, R.; Fingerhut, J.; Laciny, A.; Kraus, C.; Carls-Diamante, S.; Brücke, C.; Pelowski, M.; Treven, M. Repeating

patterns: Predictive processing suggests an aesthetic learning role of the basal ganglia in repetitive stereotyped behaviors. Front.
Psychol. 2022, 13, 930293. [CrossRef] [PubMed]

3. Pelowski, M.; Spee, B.T.M.; Arato, J.; Dörflinger, F.; Ishizu, T.; Richard, A. Can we really ‘read’ art to see the changing brain? A
review and empirical assessment of clinical case reports and published artworks for systematic evidence of quality and style
changes linked to damage or neurodegenerative disease. Phys. Life Rev. 2022, 43, 32–95. [CrossRef] [PubMed]

4. Humphries, S.; Rick, J.; Weintraub, D.; Chatterjee, A. Movement in Aesthetic Experiences: What We Can Learn from Parkinson
Disease. J. Cogn. Neurosci. 2021, 33, 1329–1342. [CrossRef] [PubMed]

5. Fancourt, D.; Steptoe, A.; Cadar, D. Cultural engagement and cognitive reserve: Museum attendance and dementia incidence
over a 10-year period. Br. J. Psychiatry 2018, 213, 661–663. [CrossRef] [PubMed]

6. Bone, J.K.; Fancourt, D.; Sonke, J.K.; Bu, F. Participatory and Receptive Arts Engagement in Older Adults: Associations with
Cognition Over a Seven-Year Period. Creat. Res. J. 2024, 36, 436–450. [CrossRef] [PubMed]

7. Gros, P.; Spee, B.T.M.; Bloem, B.R.; Kalia, L.V. If Art Were a Drug: Implications for Parkinson’s Disease. J. Park. Dis. 2024, 24,
159–172. [CrossRef] [PubMed]

8. Perez Matos, J.A.; Richard, A.; Spee, B.T.M.; Pelowski, M. Neurodegenerative diseases, art and creativity: Therapeutic implications.
Neurodegener. Dis. Manag. 2021, 11, 187–192. [CrossRef] [PubMed]

9. Richard, A.; Pelowski, M.; Spee, B.T.M. Art and Neurological Disorders; Springer Nature: Cham, Switzerland, 2023.
10. Spee, B.T.M.; de Vries, N.M.; Zeggio, S.; Plijnaer, M.; Koksma, J.-J.; Duits, A.A.; Stap, T.; Pasman, G.; Haeyen, S.; Darweesh, S.;

et al. Unleashing creativity in people with Parkinson’s disease: A pilot study of a co-designed creative arts therapy. J. Neurol.
2025, 272, 161. [CrossRef] [PubMed]

11. Lauring, J.O.; Ishizu, T.; Kutlikova, H.H.; Dörflinger, F.; Haugbøl, S.; Leder, H.; Kupers, R.; Pelowski, M. Why would Parkinson’s
disease lead to sudden changes in creativity, motivation, or style with visual art?: A review of case evidence and new neurobio-
logical, contextual, and genetic hypotheses. In Neuroscience and Biobehavioral Reviews; Elsevier Ltd.: Amsterdam, The Netherlands,
2019; Volume 100, pp. 129–165.

12. Spee, B.; Ishizu, T.; Leder, H.; Mikuni, J.; Kawabata, H.; Pelowski, M. Neuropsychopharmacological aesthetics: A theoretical
consideration of pharmacological approaches to causative brain study in aesthetics and art. Prog. Brain Res. 2018, 237, 343–372.
[CrossRef] [PubMed]

13. Pelowski, M.; Markey, P.S.; Lauring, J.O.; Leder, H. Visualizing the impact of art: An update and comparison of current
psychological models of art experience. Front. Hum. Neurosci. 2016, 10, 160. [CrossRef] [PubMed]

14. Leder, H.; Nadal, M. Ten years of a model of aesthetic appreciation and aesthetic judgments: The aesthetic episode—Developments
and challenges in empirical aesthetics. Br. J. Psychol. 2014, 105, 443–464. [CrossRef] [PubMed]

15. Spee, B.T.M.; Leder, H.; Mikuni, J.; Scharnowski, F.; Pelowski, M.; Steyrl, D. Using Machine Learning to Predict Judgments on
Western Visual Art Along Content-Representational and Formal-Perceptual Attributes. PLoS ONE 2024, 19, e0304285. [CrossRef]
[PubMed]

16. Spee, B.T.M.; Mikuni, J.; Leder, H.; Scharnowski, F.; Pelowski, M.; Steyrl, D. Machine learning revealed symbolism, emotionality,
and imaginativeness as primary predictors of creativity evaluations of western art paintings. Sci. Rep. 2023, 13, 12966. [CrossRef]
[PubMed]

17. Mikuni, J.; Spee, B.T.M.; Forlani, G.; Leder, H.; Scharnowski, F.; Nakamura, K.; Watanabe, K.; Kawabata, H.; Pelowski, M.; Steyrl,
D. Cross-cultural comparison of beauty judgments in visual art using machine learning analysis of art attribute predictors among
Japanese and German speakers. Sci. Rep. 2024, 14, 15948. [CrossRef] [PubMed]

18. Borm, C.; Werkmann, M.; Visser, F.; Peball, M.; Putz, D.; Seppi, K.; Poewe, W.; Notting, I.C.; Vlaar, A.; Theelen, T.; et al. Towards
seeing the visual impairments in Parkinson’s disease: Protocol for a multicentre observational, cross-sectional study. BMC Neurol.
2019, 19, 141. [CrossRef] [PubMed]

19. Pieri, V.; Diederich, N.J.; Raman, R.; Goetz, C.G. Decreased color discrimination and contrast sensitivity in Parkinson’s disease. J.
Neurol. Sci. 2000, 172, 7–11. [CrossRef] [PubMed]

20. Ekker, M.S.; Janssen, S.; Seppi, K.; Poewe, W.; de Vries, N.M.; Theelen, T.; Nonnekes, J.; Bloem, B.R. Ocular and visual disorders in
Parkinson’s disease: Common but frequently overlooked. Park. Relat. Disord. 2017, 40, 1–10. [CrossRef] [PubMed]

https://doi.org/10.3390/jcm15134865

https://doi.org/10.1016/S0140-6736(21)00218-X
https://www.ncbi.nlm.nih.gov/pubmed/33848468
https://doi.org/10.3389/fpsyg.2022.930293
https://www.ncbi.nlm.nih.gov/pubmed/36160532
https://doi.org/10.1016/j.plrev.2022.07.005
https://www.ncbi.nlm.nih.gov/pubmed/36179555
https://doi.org/10.1162/jocn_a_01718
https://www.ncbi.nlm.nih.gov/pubmed/34496397
https://doi.org/10.1192/bjp.2018.129
https://www.ncbi.nlm.nih.gov/pubmed/30025547
https://doi.org/10.1080/10400419.2023.2247241
https://www.ncbi.nlm.nih.gov/pubmed/39140023
https://doi.org/10.3233/JPD-240031
https://www.ncbi.nlm.nih.gov/pubmed/38788090
https://doi.org/10.2217/nmt-2021-0012
https://www.ncbi.nlm.nih.gov/pubmed/34078118
https://doi.org/10.1007/s00415-024-12878-0
https://www.ncbi.nlm.nih.gov/pubmed/39849173
https://doi.org/10.1016/bs.pbr.2018.03.021
https://www.ncbi.nlm.nih.gov/pubmed/29779743
https://doi.org/10.3389/fnhum.2016.00160
https://www.ncbi.nlm.nih.gov/pubmed/27199697
https://doi.org/10.1111/bjop.12084
https://www.ncbi.nlm.nih.gov/pubmed/25280118
https://doi.org/10.1371/journal.pone.0304285
https://www.ncbi.nlm.nih.gov/pubmed/39241039
https://doi.org/10.1038/s41598-023-39865-1
https://www.ncbi.nlm.nih.gov/pubmed/37563194
https://doi.org/10.1038/s41598-024-65088-z
https://www.ncbi.nlm.nih.gov/pubmed/38987540
https://doi.org/10.1186/s12883-019-1365-8
https://www.ncbi.nlm.nih.gov/pubmed/31238904
https://doi.org/10.1016/S0022-510X(99)00204-X
https://www.ncbi.nlm.nih.gov/pubmed/10620653
https://doi.org/10.1016/j.parkreldis.2017.02.014
https://www.ncbi.nlm.nih.gov/pubmed/28284903
https://doi.org/10.3390/jcm15134865


J. Clin. Med. 2026, 15, 4865 19 of 20

21. Fingerhut, J. Enacting Media. An Embodied Account of Enculturation Between Neuromediality and New Cognitive Media
Theory. Front. Psychol. 2021, 12, 635993. [CrossRef] [PubMed]

22. Seth, A.K. Interoceptive inference, emotion, and the embodied self. Trends Cogn. Sci. 2013, 17, 565–573. [CrossRef] [PubMed]
23. Brinkmann, H.; Boddy, J.; Immelmann, B.; Specker, E.; Pelowski, M.; Leder, H.; Rosenberg, R. Ferocious colors and peaceful lines

describing and measuring aesthetic effects. Wien. Jahrb. Für Kunstgesch. 2018, 65, 7–26. [CrossRef]
24. Redies, C.; Bartho, R.; Koßmann, L.; Spehar, B.; Hübner, R.; Wagemans, J.; Hayn-Leichsenring, G.U. A toolbox for calculating

quantitative image properties in aesthetics research. Behav. Res. Methods 2025, 57, 117. [CrossRef] [PubMed]
25. Jonauskaite, D.; Abu-Akel, A.; Dael, N.; Oberfeld, D.; Abdel-Khalek, A.M.; Al-Rasheed, A.S.; Antonietti, J.-P.; Bogushevskaya, V.;

Chamseddine, A.; Chkonia, E.; et al. Universal Patterns in Color-Emotion Associations Are Further Shaped by Linguistic and
Geographic Proximity. Psychol. Sci. 2020, 31, 1245–1260. [CrossRef] [PubMed]

26. Jonauskaite, D.; Mohr, C. Do we feel colours? A systematic review of 128 years of psychological research linking colours and
emotions. Psychon. Bull. Rev. 2025, 32, 1457–1486. [CrossRef] [PubMed]

27. Jonauskaite, D.; Epicoco, D.; Al-Rasheed, A.S.; Aruta, J.; Bogushevskaya, V.; Brederoo, S.G.; Corona, V.; Fomins, S.; Gizdic, A.;
Griber, Y.A.; et al. A comparative analysis of colour-emotion associations in 16-88-year-old adults from 31 countries. Br. J. Psychol.
2024, 115, 275–305. [CrossRef] [PubMed]

28. Adams, F.M.; Osgood, C.E. A Cross-Cultural Study of the Affective Meanings of Color. J. Cross-Cult. Psychol. 1973, 4, 135–156.
[CrossRef]

29. Damiano, C.; Gayen, P.; Rezanejad, M.; Banerjee, A.; Banik, G.; Patnaik, P.; Wagemans, J.; Walther, D.B. Anger is red, sadness is
blue: Emotion depictions in abstract visual art by artists and non-artists. J. Vis. 2023, 23, 1. [CrossRef] [PubMed]

30. Jue, J.; Kwon, S.-M. Does colour say something about emotions?: Laypersons’ assessments of colour drawings. Arts Psychother.
2013, 40, 115–119. [CrossRef]

31. Müller, L.; Mohr, C.; Cano, C.; Camenzind, L.; Soborun, Y.; Jonauskaite, D. A Picture Is Worth a Thousand Words: Emotion
Recognition and Qualitative Impressions of Armand Henrion’s Self-Portraits Displaying Mixed Emotions. Art Percept. 2022, 10,
334–360. [CrossRef]

32. Janssen, S.; Bolte, B.; Nonnekes, J.; Bittner, M.; Bloem, B.R.; Heida, T.; Zhao, Y.; van Wezel, R.J.A. Usability of Three-dimensional
Augmented Visual Cues Delivered by Smart Glasses on (Freezing of) Gait in Parkinson’s Disease. Front. Neurol. 2017, 8, 279.
[CrossRef] [PubMed]

33. Nonnekes, J.; Ružicka, E.; Nieuwboer, A.; Hallett, M.; Fasano, A.; Bloem, B.R. Compensation Strategies for Gait Impairments in
Parkinson Disease. JAMA Neurol. 2019, 76, 718–725. [CrossRef] [PubMed]

34. Ypinga, J.H.L.; Van Halteren, A.D.; Henderson, E.J.; Bloem, B.R.; Smink, A.J.; Tenison, E.; Munneke, M.; Ben-Shlomo, Y.; Darweesh,
S.K.L. Rationale and design to evaluate the PRIME Parkinson care model: A prospective observational evaluation of proactive,
integrated and patient-centred Parkinson care in The Netherlands (PRIME-NL). BMC Neurol. 2021, 21, 286. [CrossRef] [PubMed]

35. Bloem, B.R.; Henderson, E.J.; Dorsey, E.R.; Okun, M.S.; Okubadejo, N.; Chan, P.; Andrejack, J.; Darweesh, S.K.L.; Munneke, M.
Integrated and patient-centred management of Parkinson’s disease: A network model for reshaping chronic neurological care.
Lancet Neurol. 2020, 19, 623–634. [CrossRef] [PubMed]

36. Fekete, A.; Pelowski, M.; Specker, E.; Brieber, D.; Rosenberg, R.; Leder, H. The Vienna Art Picture System (VAPS): A data set of
999 paintings and subjective ratings for art and aesthetics research. Psychol. Aesthet. Creat. Arts 2023, 17, 660–671. [CrossRef]

37. Jonauskaite, D.; Wicker, J.; Mohr, C.; Dael, N.; Havelka, J.; Papadatou-Pastou, M.; Zhang, M.; Oberfeld, D. A machine learning
approach to quantify the specificity of colour–emotion associations and their cultural differences. R. Soc. Open Sci. 2019, 6, 190741.
[CrossRef] [PubMed]

38. Sacharin, V.; Schlegel, K.; Scherer, K.R. Geneva Emotion Wheel Rating Study; NCCR Affective Sciences; Center for Person,
Kommunikation, Aalborg University: Aalborg, Denmark, 2012; Volume 1, pp. 695–729.

39. Biggam, C. Basic Colour Categories; Cambridge University Press: Cambridge, UK, 2012; pp. 58–69.
40. Zeggio, S.; Steyrl, D.; Pelowski, M.; Krack, P.; Darweesh, S.K.L.; Crone, J.S.; Bloem, B.R.; Meinders, M.J.; Spee, B.T.M. Neuropsy-

chological insights into creativity in people with Parkinson’s disease. NPJ Park. Dis. 2025, 11, 324. [CrossRef] [PubMed]
41. Pedregosa, F.; Varoquaux, G.; Gramfort, A.; Vincent, M.; Thirion, B.; Grisel, O.; Blondel, M.; Prettenhofer, P.; Weiss, R.; Dubourg,

V.; et al. Scikit-learn: Machine Learning in Python. J. Mach. Learn. Res. 2011, 12, 2825–2830.
42. Ke, G.; Meng, Q.; Finley, T.; Wang, T.; Chen, W.; Ma, W.; Ye, Q.; Liu, T.-Y. Lightgbm: A highly efficient gradient boosting decision

tree. Adv. Neural Inf. Process. Syst. 2017, 30, 3146–3154.
43. Cawley, G.C.; Talbot, N.L.C. On over-fitting in model selection and subsequent selection bias in performance evaluation. J. Mach.

Learn. Res. 2010, 11, 2079–2107.
44. Rosenberg, M.D.; Finn, E.S. How to establish robust brain–behavior relationships without thousands of individuals. Nat. Neurosci.

2022, 25, 835–837. [CrossRef] [PubMed]
45. Hastie, T.; Tibshirani, R.; Friedman, J. The Elements of Statistical Learning Data Mining, Inference, and Prediction, 2nd ed.; Springer:

New York, NY, USA, 2016.

https://doi.org/10.3390/jcm15134865

https://doi.org/10.3389/fpsyg.2021.635993
https://www.ncbi.nlm.nih.gov/pubmed/34113285
https://doi.org/10.1016/j.tics.2013.09.007
https://www.ncbi.nlm.nih.gov/pubmed/24126130
https://doi.org/10.7767/wjk.2018.65.1.7
https://doi.org/10.3758/s13428-025-02632-3
https://www.ncbi.nlm.nih.gov/pubmed/40087197
https://doi.org/10.1177/0956797620948810
https://www.ncbi.nlm.nih.gov/pubmed/32900287
https://doi.org/10.3758/s13423-024-02615-z
https://www.ncbi.nlm.nih.gov/pubmed/39806242
https://doi.org/10.1111/bjop.12687
https://www.ncbi.nlm.nih.gov/pubmed/38041610
https://doi.org/10.1177/002202217300400201
https://doi.org/10.1167/jov.23.4.1
https://www.ncbi.nlm.nih.gov/pubmed/37010831
https://doi.org/10.1016/j.aip.2012.12.005
https://doi.org/10.1163/22134913-bja10041
https://doi.org/10.3389/fneur.2017.00279
https://www.ncbi.nlm.nih.gov/pubmed/28659862
https://doi.org/10.1001/jamaneurol.2019.0033
https://www.ncbi.nlm.nih.gov/pubmed/30907948
https://doi.org/10.1186/s12883-021-02308-3
https://www.ncbi.nlm.nih.gov/pubmed/34294077
https://doi.org/10.1016/S1474-4422(20)30064-8
https://www.ncbi.nlm.nih.gov/pubmed/32464101
https://doi.org/10.1037/aca0000460
https://doi.org/10.1098/rsos.190741
https://www.ncbi.nlm.nih.gov/pubmed/31598303
https://doi.org/10.1038/s41531-025-01165-y
https://www.ncbi.nlm.nih.gov/pubmed/41258220
https://doi.org/10.1038/s41593-022-01110-9
https://www.ncbi.nlm.nih.gov/pubmed/35710985
https://doi.org/10.3390/jcm15134865


J. Clin. Med. 2026, 15, 4865 20 of 20

46. Lundberg, S.M.; Lee, S.-I. A unified approach to interpreting model predictions. Adv. Neural Inf. Process. Syst. 2017, 30, 4765–4774.
47. Molnar, C. Interpretable Machine Learning. A Guide for Making Black Box Models Explainable. 2019. Available online:

https://christophm.github.io/interpretable-ml-book/ (accessed on 7 April 2026).
48. Bouckaert, R.R.; Frank, E. Evaluating the Replicability of Significance Tests for Comparing Learning Algorithms; Springer:

Berlin/Heidelberg, Germany, 2004; pp. 3–12.
49. Nadeau, C. Inference for the Generalization Error. Mach. Learn. 2003, 52, 239–281. [CrossRef]
50. Baer, J.; McKool, S. Assessing creativity using the consensual assessment. In Handbook of Assessment Technologies, Methods, and

Applications in Higher Education; Schreiner, C., Ed.; GI Global: Hershey, PA, USA, 2009.
51. Pelowski, M.; Forster, M.; Tinio, P.P.L.; Scholl, M.; Leder, H. Beyond the lab: An examination of key factors influencing interaction

with ‘Real’ and museum-based art. Psychol. Aesthet. Creat. Arts 2017, 11, 245–264. [CrossRef]
52. Leder, H.; Ring, A.; Dressler, S.G. See me, feel me! Aesthetic evaluations of art portraits. Psychol. Aesthet. Creat. Arts 2013, 7,

358–369. [CrossRef]
53. Lakens, D. Sample Size Justification. Collabra Psychol. 2022, 8, 33267. [CrossRef]
54. Rosenbusch, H.; Soldner, F.; Evans, A.M.; Zeelenberg, M. Supervised machine learning methods in psychology: A practical

introduction with annotated R code. Soc. Personal. Psychol. Compass 2021, 15, e12579. [CrossRef]
55. Vittinghoff, E.; McCulloch, C.E. Relaxing the Rule of Ten Events per Variable in Logistic and Cox Regression. Am. J. Epidemiol.

2007, 165, 710–718. [CrossRef] [PubMed]
56. Riley, R.D.; Snell, K.I.E.; Ensor, J.; Burke, D.L.; Harrell, F.E., Jr.; Moons, K.G.M.; Collins, G.S. Minimum sample size for developing

a multivariable prediction model: PART II—Binary and time-to-event outcomes. Stat. Med. 2019, 38, 1276–1296. [CrossRef]
[PubMed]

57. Goetz, C.G.; Tilley, B.C.; Shaftman, S.R.; Stebbins, G.T.; Fahn, S.; Martinez-Martin, P.; Poewe, W.; Sampaio, C.; Stern, M.B.; Dodel,
R.; et al. Movement Disorder Society-sponsored revision of the Unified Parkinson’s Disease Rating Scale (MDS-UPDRS): Scale
presentation and clinimetric testing results. Mov. Disord. 2008, 23, 2129–2170. [CrossRef] [PubMed]

58. Pugach, C.; Leder, H.; Graham, D.J. How stable are human aesthetic preferences across the lifespan? Front. Hum. Neurosci. 2017,
11, 289. [CrossRef] [PubMed]

59. Carruthers, H.R.; Morris, J.; Tarrier, N.; Whorwell, P.J. The Manchester Color Wheel: Development of a novel way of identifying
color choice and its validation in healthy, anxious and depressed individuals. BMC Med. Res. Methodol. 2010, 10, 12. [CrossRef]
[PubMed]

60. Burkitt, E.; Sheppard, L. Children’s colour use to portray themselves and others with happy, sad and mixed emotion. Educ.
Psychol. 2014, 34, 231–251.

61. Weng, H.-C.; Huang, L.-Y.; Imcha, L.; Huang, P.-C.; Yang, C.-T.; Lin, C.-Y.; Li, P.-H. Drawing as a window to emotion with insights
from tech-transformed participant images. Sci. Rep. 2024, 14, 11571. [CrossRef] [PubMed]

62. Winskel, H.; Forrester, D.; Hong, M.; O’Connor, K. Seeing red as anger or romance: An emotion categorisation task. J. Cogn.
Psychol. 2021, 33, 581–594. [CrossRef]

63. Valdez, P.; Mehrabian, A. Effects of color on emotions. J. Exp. Psychol. Gen. 1994, 123, 394–409. [CrossRef] [PubMed]
64. Mileti, A.; Piper, L.; Rizzo, C.; Guido, G.; Peluso, A.M.; Prete, M.I.; Maggio, S. The pink bias: Consumption choices of pink-colored

products. J. Glob. Fash. Mark. 2023, 14, 187–205.
65. Jonauskaite, D.; Dael, N.; Chèvre, L.; Althaus, B.; Tremea, A.; Charalambides, L.; Mohr, C. Pink for Girls, Red for Boys, and Blue

for Both Genders: Colour Preferences in Children and Adults. Sex Roles 2019, 80, 630–642. [CrossRef]
66. Cunningham, S.J.; Macrae, C.N. The colour of gender stereotyping. Br. J. Psychol. 2011, 102, 598–614. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/jcm15134865

https://christophm.github.io/interpretable-ml-book/
https://doi.org/10.1023/A:1024068626366
https://doi.org/10.1037/aca0000141
https://doi.org/10.1037/a0033311
https://doi.org/10.1525/collabra.33267
https://doi.org/10.1111/spc3.12579
https://doi.org/10.1093/aje/kwk052
https://www.ncbi.nlm.nih.gov/pubmed/17182981
https://doi.org/10.1002/sim.7992
https://www.ncbi.nlm.nih.gov/pubmed/30357870
https://doi.org/10.1002/mds.22340
https://www.ncbi.nlm.nih.gov/pubmed/19025984
https://doi.org/10.3389/fnhum.2017.00289
https://www.ncbi.nlm.nih.gov/pubmed/28620290
https://doi.org/10.1186/1471-2288-10-12
https://www.ncbi.nlm.nih.gov/pubmed/20144203
https://doi.org/10.1038/s41598-024-60532-6
https://www.ncbi.nlm.nih.gov/pubmed/38773125
https://doi.org/10.1080/20445911.2021.1936538
https://doi.org/10.1037/0096-3445.123.4.394
https://www.ncbi.nlm.nih.gov/pubmed/7996122
https://doi.org/10.1007/s11199-018-0955-z
https://doi.org/10.1111/j.2044-8295.2011.02023.x
https://www.ncbi.nlm.nih.gov/pubmed/21752009
https://doi.org/10.3390/jcm15134865

	Introduction 
	Methods 
	Participants 
	Procedure 
	Artwork Stimuli Selection and Art Attribute Description 
	Study Endpoints 
	Data Analysis 
	Interpretable Machine Learning-Based Data Analyses Framework 
	Statistical Analyses of Secondary Outcomes 
	Sample Size 


	Results 
	Machine Learning Analyses of Aesthetic Evaluation 
	Regression Models Predicting Liking and Beauty 
	Emotional Interpretation and Color–Emotion Associations 
	Dimensional Emotion Ratings: Valence, Control, and Arousal 
	Categorical Emotion Selection: Geneva Emotion Wheel 
	Color Selection 
	Color-Emotion Links 

	Self-Reported Experiential Changes Following Art Viewing 
	Descriptive Patterns of Experiential Changes Following Art Viewing 

	Discussion 
	Aesthetic Evaluation Appears Largely Preserved in Parkinson’s Disease 
	Subtle Differences in Emotional Interpretation and Color–Emotion Associations 
	Experiential Responses to Art Viewing 
	Limitations 

	Conclusions 
	References

